CD3-dependent increase in cyclic AMP in human T-cells following stimulation of the CD2 receptor.
We have previously shown that stimulation of the Ti/CD3 receptor complex on human T-cells potentiates adenylate cyclase activation by adenosine or forskolin. Anti-CD2 receptor antibodies shared with anti-CD3 antibodies the ability to potentiate dose dependently the adenosine- and forskolin-stimulated cyclic adenosine monophosphate (cAMP) accumulation, whereas stimulation of the CD45 receptor had no effect on cyclase activity. Modulation of the CD3 complex with anti-CD3 antibodies was found to decrease the CD2 receptor effect on adenylate cyclase activity greatly. The possible involvement of CD3-stimulated phospholipase C (PLC) activation on the cAMP potentiation was examined using HPB-ALL cells that express a CD3 complex with a defect coupling to PLC. Stimulation of the CD3 complex on HPB-ALL cells had only slight effects on adenosine-stimulated cAMP formation, whereas the effect on forskolin-stimulated cAMP was virtually unchanged. The CD3 effect was further analyzed in Jurkat cell membranes. In contrast to the results obtained after stimulation of intact cells, it was found that OKT3 stimulation of membranes did not potentiate the forskolin response. Finally, we tested whether inhibition of endogenous adenylate cyclase agonist production affected the CD3 effect. Inhibition of adenosine production or adenosine breakdown with 8-p-sulphophenyl theophylline (8-PST) or adenosine deaminase (ADA), respectively, did not alter the CD3 effects. Indometacin, which inhibits prostaglandin production, also had no effect. Together, these data show that stimulation of the CD2 receptor potentiates adenylate cyclase responses by a mechanism that is dependent on CD3 expression. Furthermore, the CD3 effect on cAMP appears to be mediated by two different mechanisms, one which is, and one which is not dependent on PLC. Finally, this effect is not due to an endogenous production of adenylate cyclase agonists.